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1. Introduction

In the last meeting and e-mail discussion, the deployment scenarios and simulation assumptions of S-UMTS are agreed. In this paper, we update the link level simulation results based on the agreements to evaluate the performance of S-UMTS carrier aggregation.
2. Simulation assumptions
2.1. DL link simulations
Table 1[1] lists the baseline parameters to be used for carrier aggregation S-UMTS DL link simulations. 
Table 1: General Simulation Assumptions for S-UMTS carrier aggregation Downlink
	Parameter
	Value

	Carrier Frequency
	900 MHz

	Scaling factor
	Primary Cell: 1;

Secondary Cell: 2; 4

	P-CPICH_Ec/Ior
	-10dB

	P-CCPCH_Ec/Ior
	Primary Cell: -12dB
Secondary Cell: OFF

	SCH_Ec/Ior
	Primary Cell: -12dB
Secondary Cell: OFF

	PICH_Ec/Ior
	Primary Cell: -15dB
Secondary Cell: OFF

	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



	HSDPA Scheduling Algorithm
	CQI based

	Geometry
	[-5 0 5 10 15 20]dB

	CQI Feedback Cycle
	1TTI

	CQI feedback error
	1%
CQI error should be explained to mean CQI erasure, in which case the Node B uses the previous CQI

	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
	50ms * Scaling factor

	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
	8

	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

in specific cases AWGN simulations could be used

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	2-Rx LMMSE (Type 3)

	Antenna imbalance [dB]
	0

	Tx Antenna Correlation
	0

	Rx Antenna Correlation
	0


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

· Throughput gain = (Throughput with S-UMTS of secondary cell)/ (Throughput with UMTS of primary cell)
3.1. HSDPA simulations results
Table 2 and Table 3 show the DL link level simulation results for HSDPA, comparing with UMTS and S-UMTS implementation with scaling factor N =2, 4, for PA3, VA3, VA30 and VA120 channels. 
Table 2: S-UMTS carrier aggregation downlink simulation results for HSDPA (N=2)
	Ior/Ioc  
	Throughput Gain

	
	PA3
	VA3
	VA30
	VA120

	0
	56.59%
	59.35%
	57.34%
	56.38%

	5
	54.34%
	55.01%
	57.22%
	55.81%

	10
	55.74%
	52.92%
	55.73%
	55.38%

	15
	57.94%
	53.71%
	55.28%
	54.80%

	20
	62.55%
	53.40%
	51.26%
	52.10%

	25
	55.03%
	53.92%
	51.29%
	50.57%


Table 3: S-UMTS carrier aggregation downlink simulation results for HSDPA (N=4)

	Ior/Ioc  
	Throughput Gain

	
	PA3
	VA3
	VA30
	VA120

	0
	25.15%
	26.90%
	27.21%
	20.21%

	5
	24.53%
	26.29%
	28.17%
	23.29%

	10
	25.73%
	27.86%
	27.97%
	25.76%

	15
	26.92%
	30.38%
	28.25%
	27.17%

	20
	29.01%
	30.99%
	26.43%
	26.93%

	25
	25.40%
	35.22%
	27.20%
	25.60%


In Table 2 and Table 3, S-UMTS carrier aggregation shows about 50 %~62% gain for N=2 and about 20%~35% gain for N=4. The gain benefits from additional carrier with higher HS-PDSCH power due to no common control channels on the carrier. 
4. Conclusion
In this contribution, we have provided link level simulation results of carrier aggregation S-UMTS. The results show the performance of S-UMTS carrier aggregation show considerable gain compared with UMTS. 
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