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1. Introduction

A study item on Scalable UMTS was started in RAN#58 [1]. In previous meetings, initial discussions of this study item have been made on link and system simulation assumptions. And it is agreed that primary candidate scenarios for S​-UMTS to consider contains stand-alone S-UMTS carrier with reduced bandwidth and dual-carrier operation with legacy carrier as the primary carrier and one S-UMTS carrier with reduced bandwidth.
In this paper, we give some link level simulation results for stand-alone S-UMTS.
2. Simulation assumptions
2.1. DL link simulations
Table 1[2] lists the baseline parameters to be used for standalone S-UMTS DL link simulations. 
Table 1: General Simulation Assumptions for standalone S-UMTS Downlink
	Parameter
	Value

	Scaling factor
	1;

2;

	Bandwidth
	5MHz;
2.5MHz;

	Frequency
	900M

	P-CPICH_Ec/Ior
	-10dB

	S-CPICH Ec/Ior
	N/A

	P-CCPCH_Ec/Ior
	-12dB; 

	SCH_Ec/Ior
	-12dB; 

	PICH_Ec/Ior
	-15dB; 

	HS-SCCH_Ec/Ior
	-12dB

	HS-PDSCH_Ec/Ior
	Remaining power so that total transmit power spectral density of Node B (Ior) adds to one

	Spreading factor for HS-PDSCH
	16

	Modulation
	QPSK, 16QAM, 64QAM

	TBS
	Variable for HS-PDSCH

AMR12.2K for DCH

	HSDPA Scheduling Algorithm
	CQI based

	Geometry
	[-5 0 5 10 15 20]dB

	CQI Feedback Cycle
	 2ms* Scaling factor

	CQI feedback error
	1%

	HS-DPCCH ACK/NACK feedback error
	1%

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

	Number of HARQ Processes
	6

	Maximum HARQ Transmissions Time
	100ms in case of Scaling factor = 2, otherwise 50 ms

	HARQ Combining
	Incremental Redundancy

	First transmission BLER
	10% after 1 transmission

	Number of Rx Antennas
	2 

	Channel Encoder
	3GPP Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	6

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

8ms (the baseline or the case TTI length is not increased)

	Propagation Channel Type
	PA3,VA3, VA30,VA120

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	Type 3

	Antenna imbalance [dB]
	0

	Tx Antenna Correlation
	0

	Rx Antenna Correlation
	0


2.2. UL link simulations
Table 2[2] list the baseline parameters to be used for standalone S-UMTS UL link simulations. 
Table 2: General Simulation Assumptions for standalone S-UMTS Uplink 
	Parameter
	Value

	Physical Channels
	E-DCH: E-DPDCH, DPCCH, EDPCCH
DCH: DPCCH, DPDCH

	Scaling factor
	1

2

	Bandwidth
	5Mhz;
2.5Mhz;

	Frequency
	900M

	TTI [ms]
	E-DCH: 

2ms*Scaling factor

DCH: 

10ms * Scaling factor

	TBS[bit]
	E-DCH: 
Variable
DCH: 

AMR12.2K for DCH

	Maximum HARQ Transmissions Time
	50ms * Scaling factor in case of Scaling factor not equal to 1

	Operating Point
	E-DCH: 

HARQ 1 % Residual BLER within maximum HARQ transmission time.

DCH: 

1 % BLER 

	E-DCH Scheduling Algorithm
	RoT based

	Number of Rx Antennas
	2

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	±1 dB

	UL TPC Delay (sent on F-DPCH)
	E-DCH: 

1.33ms*Scaling factor 

	UL TPC Error Rate (sent on F-DPCH)
	4%

	Propagation Channel
	PA3, VA3, VA30, VA120

	NodeB Receiver Type
	LMMSE, Rake

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	NodeB Rx Correlation
	0

	UE DTX
	OFF


3. HSPA Simulations Results
The performance metrics that are shown are computed as follows:

· Throughput gain = ((Throughput with S-UMTS)*N – (Throughput with UMTS))/ (Throughput with UMTS)
3.1. HSDPA simulations results
Tables 3 show the DL link 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 3: Standalone S-UMTS downlink simulation results for HSDPA
	Ior/Ioc  
	Throughput Gain

	
	PA3
	VA3
	VA30
	VA120

	0
	-1.43%
	3.11%
	-0.36%
	-5.68%

	5
	-2.30%
	-0.52%
	1.69%
	-2.53%

	10
	0.31%
	-2.58%
	2.29%
	-3.36%

	15
	5.35%
	5.90%
	2.83%
	-4.68%

	20
	1.56%
	4.46%
	-2.42%
	-8.78%


In Table 3, there is some gain in the order of 5% in slow speed multipath channels such as PA3 and VA3. But a minor loss is observed for medium and high speed multipath channels such as VA30 and VA120, and the loss may be due to increased CQI delay.
3.2. HSUPA simulations results
Tables 4 show the UL link 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 4: Standalone S-UMTS uplink simulation results for HSUPA
	　
	PA3
	VA3
	VA30
	VA120

	Throughtput Gain
	-0.08%
	-0.04%
	-0.77%
	-0.43%


In Table 4, it shows that the S-UMTS has a similar performance with UMTS.
4. Conclusion
In this contribution, we have provided link level simulation results of standalone S-UMTS. The results show when scaling factor equals 2, the performance of S-UMTS is comparable with UMTS on both DL and UL. 
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